





















































































































o Atmospheric correction of satellite data is necessary for
many applications of remote sensing
o ATCOR is widely used for atmospheric correction of
Rapid Eye data
o No uncertainty estimation of using ATCOR for





































o Atmospheric correction includes correction of molecular
absorption, molecular scattering and aerosol effects





































Atmospheric absorption within Rapid‐Eye spectral channels
‐> Variations of absorption optical thickness due 































































blue green red red edge near IR
Variation of absorption optical thickness due to
Blue Green Red RedEdge NIR
H2O maximum variation 0.001 0.002 0.004 0.045 0.024
H2O typical variation 0.000 0.001 0.002 0.024 0.013




































Variation of atmospheric absorption and scattering
within Rapid‐Eye spectral channels




relative to variations of AOT.
o Largest absorption influence
is the H2O‐absorption in the
RedEdge band.
o Uncertainty of molecular
scattering due to unknown
surface pressure is negligible
too.
o Both molecular scattering
and absorption are smaller
than the maximum variation





Variation of optical thickness due to absorption and scattering
Blue Green Red RedEdge NIR
H2O maximum variation 0.001 0.002 0.004 0.045 0.024
H2O typical variation 0.000 0.001 0.002 0.024 0.013
O3 typical variation 0.001 0.004 0.002 0.001 0.000
τM ∆p = ±15 hPa 0.003 0.001 0.001 0.001 0.000
τA maximum variation2011 0.38 0.35 0.34 0.30 0.28
τA typical variation2011 0.11 0.10 0.09 0.07 0.06
Variation of optical thickness due to aerosols (2011)
440 nm 500 nm 550 nm 675 nm 870 nm
Maximum value 0.46 0.42 0.40 0.34 0.31
Mean value 0.22 0.19 0.16 0.13 0.09
Median 0.20 0.17 0.15 0.12 0.08
sdev ± 0.11 ± 0.10 ± 0.09 ± 0.07 ± 0.06




































o Atmospheric correction includes correction of molecular
absorption, molecular scattering and aerosol effects




o ground‐based measurements of vertical column AOT‐spectra
synchroneously to Rapid‐Eye overpasses









































Date clouds Black fill ground‐based
01.03.2011 0 % 7 % 90 min after RE
20.04.2011 0 %  11 % 2,5 h after RE
06.09.2011 13 % 1 h before RE
13.10.2011 22 % 6 min after RE







































Date clouds Black fill ground‐based
14.05.2012 4 % 47 % at overpass time




































o Atmospheric correction ATCOR2 for flat terrain,
Red/NIR band algorithm [Richter, R,, Schläpfer, D,, & Müller, A, (2006)]
o variable Visibility over the scene
o Aerosol type set to rural
o Conversion between Visibility (VIS) and
vertical column aerosol optical thickness (AOT)






















































• in first three channels GaP photodetectors (Gallium Phosphate)
• Silicon photodetectors are used for the visible and NIR channels
Version: March 5, 2014D:\ ,,, \Pflug_Vortrag_RESA‐workshop2014,pptx Chart 11
Optical channels Ozonometer Optical channels Sunphotmeter
305.5 ±0,3 nm FWHM 2,0 nm
312.5 ±0,3 nm FWHM 2,0 nm
320.0 ±0,3 nm FWHM 2,0 nm
936 ±1,5 nm FWHM 10 nm
1020 ±1,5 nm FWHM 10 nm
380 ± 0,4 nm FWHM 4 nm
440 ± 1,5 nm FWHM 10 nm
500 ± 1,5 nm FWHM 10 nm
675 ± 1,5 nm FWHM 10 nm



































Algorithm for ground‐based data





o Ångstrœm‐exponent α {  τλ = τ1 µm ·λ-α }
o Effective particle radius [µm]
o ozone content [DU]







Urban model 1.00 1.44












































































01.03.2011 10:09 11:40 – 11:45 0.14 ± 0.00 58 km ± 0.5 km 1.4 ± 0,0
20.04.2011 10:15 12:55 – 13:00 0.28 ± 0.00 27 km ± 0 km 1.7 ± 0,0
06.09.2011 10:13 09:10 – 09:15 0.08 ± 0.00 123 km ± 4 km 1.0 ± 0,0
13.10.2011 10:09 10:15 – 10:20 0.06 ± 0.00 155 km ± 5 km 0.98 ± 0,0
08.11.2011 10:15 08:15 – 14:30 0.32 ± 0.00 23 km ± 0.5 km 1.2 ± 0,0
14.05.2012 10:23 06:30 – 13:10 0.08 ± 0.00 100 km ± 2 km 1.6 ± 0,0




































within 5x5 pixel surrounding area
Mean difference between ATCOR 
and ground‐truth:
o 0.03 for cloudless scenes
(0.01 without outlier)
o 0.04 for all scenes
(0.03 without outlier)
Maximum difference:






































































































































































































































Requirements on the processing of HSI (EmMAP) data: [EN‐DLR‐RS‐006, p. 55‐56]
o for land applications Δ AOT550 < 0.06  for ρ2,1 < 0.1 (dark pixels)
Δ AOT550 < 0.10  for 0.1  < ρ2,1 < 0.16
o for water applications Δ AOT550 < 8% 
Δ AOT550 ≈ 0.04    corresponds approximately to Δρ ≈ 0.004 [Kaufman et,al, 1997]
Requirements on the processing of HSI (EmMAP) data:
o for land applications Δρ < 0.01
o for water applications Δρ < 10% outside sun‐glint contaminated scenes
Requirements on the processing of HSI (EnMAP) data mostly achieved






































o Only 4 aerosol models available in ATCOR
o Maritime and rural aerosol models give nearly identical results
o Urban aerosol gives significantly different AOT due to aerosol absorption
(mean AOT‐difference ATCOR to ground‐truth is 0.17)






































• Atmospheric correction algorithm ATCOR was validated on the level of aerosol retrieval
uncertainties.
• Mean uncertainties are ΔAOT550 ≈ 0.04    corresponding approximately to Δρ ≈ 0.004
• More satellite overpasses of Rapid‐Eye synchroneous to atmospheric ground‐truth
measurements are necesssary.
• Test site Potsdam gives a very good opportunity to realize this.
• ATCOR has shown a very nice performance, but nevertheless there are improvements
necessary.
• Developing AC2020 – a new atmospheric correction in heritage of ATCOR.
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